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(54) OPTICAL DISK DEVICE 

(57) Abstract: 

PURPOSE: To provide an optical disk device with stable 
recording and reproducing characteristics by detecting 
the offtrack of an optical spot from a wobble en-or rate 
while recording and compensating the offtrack. 

CONSTITUTION: An optical spot is off tracked by an 
offset varying circuit 20 and the wobble error rate 
WBERR is measured by a wobble en-or measuring circuit 
17 during a recording. A comparator circuit 18 compares 
the wobble en-or rate WBERR and a prescribed 
comparison value VREF. Based on the result of the 
circuit 18, an offset searching circuit 19 searches an 
offset VOF at which the wobble en-or rate WBERR 
becomes the smallest and nearest in the recording. The 
offset varying circuit 20 holds the searched offset and 
sets the optical spot so as to position the offtrack at 
the optimum. Thus, the offtrack of the optical spot is 
surely detected from the wobble error rate during a 
recording and the offtrack Is compensated. 
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[^ifig] ;r:7-lr-yhHr^IiIS&2 0tcJ:y)t7.5i<^vh5: 
-^B ERR i:m^(Di*iX<iiVREF il ^HcM^ 

i2^c|iOD':7;«-:^;i'3:^-^B E RR*^S/hi£^i:'5tS 

ii\ ai5!lbfc:4-r7-fe^y h$:«l#LT, 3t>^.3K«y b?:5t-7 
h^^y^A^a]@<^filCia3£-rs. :i*i'<fc'J> ^T.if^v 

ICi^ffiLT, y6>^3K«y hCD3J-:7h^^yi'5:ffliEt-sril 




(2) 

.1 

I' 

:/;i/x5 -lti!llHlKi:> 

mil, ^mXtz.'M'AT^'J'^^ 
/jNiSfilii-rs^^-fe'y t(fSB*:7i2-y h"^ 

/hia«5i:-rS:r:7-fe«y Itfia^t^iz^y h 
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iafes V nariciss LTia^cf <7) ^ * ^;bx^ - 

gEl#mtcaS?lbfe:J|-7-fe>y h$:^$ii:5^7-fe>y b«g 

3, 4*fei*5|^a)^'r;^^^S. 

[0:^7] :j|-7lz>y basest*, 3tr'f:^i'^e 

'yhS:aS^> ;i-7ir«y h»ia!#mtcS^bfc:r7-fe'y 
h«:'^S-&S3:i:S:mi:t-S0#:Sl. 2. 3. 

:/;i/X^-^2:S/h3a«li:t-S:t7-fe^y 
i:$:4^i:-rsM*^i, 2, 3. 4. 5, 6*fc«7 

;i/x^ -^*^j?f^<3DX^-^S:S;tS h ^ ^y 
gij® h 9 «y ^^ic j3V^•rfB^«^'C0C'*:/;l'X^-^^:S:/^ 
i£^i:-rs:<-7-fe^y h&5g^, 3|-7-k'y 
aS^L/fe5r:7-fe'y h«:mS-&sm*^l. 2, 3, 

4, 5, 6, liLtdit^^diWrAT.'jWm. 

4, 5, 6. 7. 8 913^(0^67^^^ 
[»:^l 1] S^^"i7*:/;i/x-r- 
^i:-rS0*^2, 4, 5, 6. 7, 8. 9*fc«10 

[000 1] 
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[0002] 

mtfi^^y-^y^ (w/o) x-i*, ^&^<z)f3^^w 

^ (MO) i:, Wtit (PC) (Z)2ffilS<7)ia^*^ 

^T) snr, fie^^5<^yi«««*^ia^S4x-rvNS. lo 

[0003] arte, Z.i[\.^(Dfm^WJ^^^ 7.^^ 
[0004] E 1 0 li3<Z)t^3fe«»t-r ^ :^iri£ig(7)-9— 

©isffism 3 \mf^ 1 s:iiBe3-^s:^.t:> K;i/ 

iiiIil8&5lCJ:y-ec3!)3tffi:^5:WSnSo ifs^{i(cU— if 

;L/4«8{cj:yRmfc3^$tu mov>XQ\z^ 
*m*}ih.ti\xm'^ i<Dia^i^2jiic^^3j<'v 

[0 0 0 5] ^ffgH^i/Xgicidu )^lcW«c:7*-:^j 
y^T^r^rLX-^f 1 0 a*^»)#^■^e>4^"tv^S. 

4f 1 0 bA^^J'f^^:^?>^^Tv^s, 

[0 0 0 6] ^tT^-fX^'llCAftrUfc^tl*, m=^7i; 30 

^/4«8icj:yiiDiSMy6{ca^sn, mi^--i^ 
[0 0 0 7] 4^fostvfe^teB^mssl KDmij^m^m^ 

[0 0 0 8] 7*-*>?.S0P^Sl 313U 4( 
Wmm.\^\t^ h^^y:Sr>i?^^-^TE{C<ky, h 

[0009] ':7*^;i/fg#<^ffiiiis&i sti, h^^v=^> 
^r^^^T E K/t:x. 7 Ica UT "J? * 

;i/m-^W B S: * :/;^r 3 - KESS 1 6 icm:^'t 5 
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[0 0 10] "OnrfMr::!- KEg&i 6li, 

wBER$:^m-rs. 

[ooii]?Mc, 01 l&fflVN-c^-r-f KO*:/* 
y;l/L/fe^^^y^'^cov^T^^f S. 0i l^cfev^T, 

i^?:, 3t>?>7K«y h3!j^i^n:^L/fe^®S^>y^>i'^ 

M-^TE$:5^-r, 
[0 0 1 2] CICIT-, b^'yi'l*! 0 0©7>Ki: 1 0 

lOD^^;l/-■:^A^e>SI^$i^Tv^s„ ^vKiooty;!/ 

-yi 0 1^4bf'y^PT'^:&I^I^C^*4^TV^5, 10 
2lih^^yi'&^'>i?3i>S/-^;i/:&lpJicM,fe%>(Z)'^> 0 

VNS. 10 3 li-:;* y^^bL/fcy;!/-:/! 0 i Ui^mr^ 
fes. 1 0 4tiy;i'-:?'i 0 i <D¥*&<z)*^Cf«S (JSAT, 

spl^ifiilSSgi:!!?^'^. ) T-fes. 1 0 5tt*'i>«Sl 0 3*^ 
f,c;r)5|£i,^tti;C!^l 0 4(0-rtlfiS:a^-t. Z-O-rnSSra 
ii-rsi:, ;r©a«3t:^;J<^y h*^¥*&*'Ci«Sl 0 4±^: 
h^'-y^L/Tv^s##^c, ':;*:/;i/bfeh5'y^®*^t> 
nil 0 3*^?><DrixS:^-r. )txd<^y 
4J/Ci«Sil 0 4±&M/-:^b'CV'>S^lc, •^-vi/^'^ 
;i/;?^lcJ:Sh7^y*>y^m-^TEtc, z:®-r*ifi 

[0 0 13] h^^y^^i'^^^TE^l^SrAi: 
U h9»y^:/^^^M-^TE*^iE^jrC'i£(K$nSi: 

W=A*sin (2jra/P) 

aifb-ts. ziz:-C\ 'j'*:/;Mt-^«>Ss*clS*iS:Ai ii 
u o*^;i/<i#<©^pf^^fc5:w (t) ti-tiii, 

w (t) =A l*sin (ci)t) 

[0 0 14] mz. &ji<D^t>icmi.^tit=.mi<D^ 

[0 0 1 5] Bl 2tiJ:*^e>, iji^S^tl'-lf^JJtffi:^® 
0 ■§-lci:»JSE3liSnSo gSS^^^Jtffir^^Mti- 6 P i i: 
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[00 16] ia^lC, z/'^y^X'Sb^t-h^'-^i^K. 
coo 1 7] 

^b^-r';*-7-fe'v h*^u 3t;<.3}<-v h*^:r7 h^-yi' 

feft, ^>5.7j<'y h(3!);«-7 h ^ >y ?:*liEf 5 t*^0Si 

[0 0 18] *^li±iatJBR<oraa^S:«¥3i"^**'<^ 
T% 3ty?.3i?»y hO:t7 h ^ y S:5lllfC«iai L^t"* 

[0 0 19] 

^^ti?>^* zf)im^ fe^^ffi'T s ^ * ^;i/M#i^mis& 

T ^7 * -^S: ffi:^-r s * zfJ\^:J^^-t\W^ 

ii, h ^ »y tfW^wa^y^'y-^-y ^ ^W^^'ftTsU^ 
y h^yty h5>yi^c5it<6^>'-fe^y ttfiB 

-y hoi^#©i:. fB^ttia)'i7*y;i/a:^-^5:S/h3a^ 
i:-r-6:r7i2>y h«:«g^, ftrlW^ir^y h«I^#©lC 
$gg5bfc^7-fe-y h?:«it31t-g>*^-l2«y hS^mii 

[00 20] 

#©tcJ:yfa^Lfe:4-7-lr^y h?: h^^y=^r>i''i!lt^l^® 
izim-U )t>^3j<>y hS:;t7h^>yi'3-&2>« 3<04^ 

t;, ;*-:7 h ^ ^y tc^i^r S * :/;i/fg-^a)x9 

<, ;i-7h^«yi'«feffi!i5SA^ 't?*^;!/:!:^- 
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-^;b^S/hja^l-'&*5f ^-fe *y N :t>'-fe >y 
hpBS#®*^a§^l^fe:<-7-fe«y h&^UT, )t:^5i<>y 
h®;«-7h^«yi'$:Sji<0&eiCfS:^-rs. 3©J:e)lc 

v-^*^e>5ill{C;gmjU-C, h9'y=3p>i^<©:t-7-fe'y h 
[0021] 

[0 0 2 2] 0Hi*l8^(©|QSMtcfei-ts^'f 

Mf3:/D'yi'0-e*)S01 0^Z^Si1=.^zi4MVt=.Bi^i:M 
^-rs, HllcfcVNT, 1 7tt':7*y;i/Xv-tWiIS& 
T'*y. i?:t:/;i/7^=i-KlilKi 6*^e>cD'^*:/;i/x^ 

-WB E R&m^^^ltijOIU »J(DX9-^T 
feS * :/;i'X^ -^B ERRS: ffi*t-S. 1 8 lifcfc 

) gaas&if&y. i:7*:/;i/x^-^b err iim^oit 

ilffiiVREF ti:*- 7 h ^ 'y i' A^Ssi^^ * - 

x^-^B E RR*'S/J>i£€li:'5iS:r:7 h^^y 

y h S:$^-rs, 2 0 li;t7-fe -y h bMIB& 

hVOPti'smiyt-*}^ J^LfeSjg^^^-fe^y hS:^ 
bfeU-tS, :t7-fe^y h^^IlI8&2 0li, :ij':/>iJf2 0 
0 &t. DA^^2 0 bA^e)«l^3*l<5. *'i7^'^f2 0 

DWM#14. ai:^j*^iJ'^-ts:&i^(C:*'i;>i5f2 

0 a?:*'t^>hS-ti:S. HLD#-^li, ij^y-HZOa 
®3!79>l>IM^S:^?lhS-&-S, *^7:y^ 2 0 aOT^-f 
^;i/ffi:^jDATAtiDA^IS2 0 blCg^S4V T^-f 
i;?^;i/ai*DATA(Z):^g$lCfSUfcT':J-Di^Sffi*^tti 

r<3DT:^Di^«ffildU h^'y:^r>!yffilH»#m 

1 4C!):4-:7-fe'y hVOFi:«;S, Z HiJtyty h1Si$PBi 
10 g&T*fe»;, :t7-fe«yhRMIB&2 0a);d-7i2'y hVOFS: 

[0 0 2 3] pxt<D^'^\zm^^nt~:^mm<D^-< 

:X.^^g^COV^T, i^T^®C?:t:^;V31v-^BER 
R(7))B^ffitCJ:S:*-7 h^^y^'a)M^E^COV^T3^^■f So 
[0 0 2 4] t-r. 02$:fflV^T:r:7h^>y^^CMt- S 
«I;*:/;i/X^-^B E RR0)BS^^cov^T3i^■tS. 
E2®y^7li, ^tC:*"7h^>yi'S> tl^lC'?*^ 
;i/X9-^sWBERRS:i:oTV>S. aRL/-fe.-?-^'l*' 
S*4J®'?*y;bx^-^BERRi:. fS^tficD'?* 
50 y;i/X5-^swBERR-eS>-&. t3^t±S*fl<>JCli, SB 
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A^^CgC'fbL. l^7!)^J?^d:V\ d^xlC^UT, IB^*®'^ 
;i-y;i/x9-^BERRti, :tyh'7''^^MizM-ti> 

B E R R(D:^ii^7iry h ^ «y i^^ffi^SA^v >zi i: tc^ 
-fi869;a:t7*:/;i/X7-^BERRO;«.'<^yi'T' 10 

a)C;*:/;i/ai^-^B E RRSrS/hiS^iit-S^r^ h 

[0 0 2 5] IBfiSi:^tc33ttS;<-7 h^^yi'O^tM 

E RRCDMliJeAT®«k^ 

w (t) = A l*sin(<Bt) 

><-::^;i/M-^tc=bDC:t7-fe'y h*^«>S. 

1^7 * V h 9 >y tr y ^ic^ UT/hS V 

«), sT^-fe-y hTb^rWSlccDo-CU*^, i^^-fe^yh^^J- 

(t) =ADC+A1 * s i n (.cat) 

[0 0 2 6] ?>ClCiB^lCt*, 3tffi*A^a^-f--C'^ 

S4^TV^So •7^^$?if>n/;d--f'-f^©^fCttEFM 30 
^ight To Fourteen modulation) "C^M$*VTV>5. 

f^S^3tS:md (t) fttHts ^*ffi$tv-&fB^tf 

OC73r:/A^-^wr (t) ti, 

wr (t) =w (t) *md (t) 

=ADC*md (t) +Al*sin (cot) *md 
(t) 

't7*^;Mi-^^^t'feS s i n (cot) ^m< 
izit, /iyi^^^y^y-ov^X'. ffi^0)EFMfiS;4}-T'feS 

md (t) S:RS5*-r-2>. L/*^U ^lC«md (t) G) 
fi!E^^•^*B^;*-C'^'&V^fctt), EFM^4J-<Z)i[^*V-<Xi: 4( 
bTffiT<S. 3t:^d<«y ^*^:^:7h^>yirUT^^ 

[0 0 2 7] J^U:®SfiT\ S^^J:»J%, 

^BERRA^:^$<J^&S(:^®ftt-Sfe«), 
^'y i'<7)«iffilSffi*^< *sS. 

[0 0 2 8] ?>ctcE3 5:«VNT, 3(s:|ai6M0):*-7-fe y h 
aSjIlHlg&l 9<D|H^4'«)'i'5r:/;i/3i^-^BERRS: 5 
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[0 0 2 9] 03li, 02(7)^^:77?, :*-7 h^^y ^'A^ 
0. 0 2 AiBciS(^iB^*05'i73r:/;i'X^-^BERR 
?:ffi:^bfc%©T*feS. ^{C;«-7h9«yerfi?:lilo-t 
V ^■57!)^> Cim* b 5 «y =^r > i^0Jffll^S 1 4 izmnt&:t 
:7-fe»y hVOFilU— TJ&BS^T'feS. ':7:ty;i/X^-^ 
WB E RR*^S/hi:5&-5Ji-7-fe^y hli, )t:^jK«y h(7)>r 
7h5»yi^*Hf{f Oiffiatc— SCUTV^S#^T'feS. T 
(D^-y.B\i, •^*-:/;vx^-^BERR*^S/J>ii^ 

[0 0 3 0] >r-::^A<Z)i^^7S:MV>T, :r7-fe>y 

^1 9li:t7-fe>y h^MIS&2 0<D:^^>920 atO-r 
-^r 0 iCbTD Ag^m 2 0b (Dyfy-^ >y h m*V0F 
5: 0 IC^f S. z:*ili:t:7 h 9 ^y ^'SO tc^B^ U 

^M^T'CD'^*:/-n/X^-^BERRS:lt«aHB^l 8 
T'VREF iliimt?>o 'i/*:/;bx^-^BE.RRliV 
REF J:^J=fe/^SV^^:¥!I^S^^S. Z.<Df^\Zj^*}. ^y 
■fe'y hS^EB&l 9li;87'i7>^2 0 aS:*'j7>hT^':7^ 
hVOF^rlfjn-rS, m«n = 2'^S 
4x5:4-7 h^yi'MO. 0 0 5/1 ICffi^U 3®^®IB 
«i&f^-C'® "t/ * :/;i/X^ -^B ERR SifcSaiD^ 1 8 
T'VREFtJtit^S, '?:t:/;bX^-^BERRliVR 
EF <J:^Jt>/J^$v^i:2M^^4^■5. 3®je^icj;y, :ty 
-ky hfiS!lIiI?& 1 9 \t.i]t;y9 2 0a hr y ^ 

1 8(7)tl^HBVREF $:':7:4-:?';i/X^-^BERRA^@ 
xSiT'SIUigStV i^^7±-r-n=l. 2, 3. 4, 

•y^O. 0 2a<©Nf, C7:4-:/;i/X^-^BERRA^it 
iJfitVREF 

[0 0 3 1] :jr>'-fe>y h^ElB^l 9li^ 

a.^'f-'^OfS'ibiJfPyV¥'^yO)^\Z^ 
U :t7-fe'y hV0FS:V-f:J-;^MlC|9:S-rs. 3tvlin 
= 6T'5^34l.-5:t7h^^y^S-0. 0 0 5 M^B^T'fe 

z:<7)^f3ffi^t'OC7*:/;i/x^-^BERR 
I $:Jtigaiig&i 8-evREF i:ii3glEt-s= 'i7#y;i/x^-^ 

WBERRliVREF <f:yfe/h$VNil¥!IS3nS, ZICD^ 
SlCj:y, ;f7-k'yh5eW&19i**'i'>^2 0a& 

litbgaaj&l 8(Dit«?fitVREF «:t7*:/;bX7-^B 
ERR3b^iSi^S*T'ia^»JiSS*v, y^7±-C'n=6,^ 
7. 8, gta^^nS, ;t7l2>y hV0FA^n = 9T*7i^S 
*iS:f7h^'yi^-o. 0 2Mffi^®^. ii7*:^;bx^ 
-^BERR^^lticfiiVREF S:M;^S, 
[0 0 3 2] Zim, :ar-7-fe«y hJgSgHIi^l 9tis ^ 
0 litVREF J:y tj{gv>'?*:/;i/X^-^BERR5:7rct- 
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;r-7-fe«y hn=l. 2. 3. 4, 6, 7, 8*>e), "Oic 
:/;bx^-^B ERR 5:S:/h3a^ii-rs n = l <r>icv 

[0 0 3 3] ^Lfe3^712^v hV0F«:5g^-rSf'-^' 
5::j!j":7:/^2 0 alC|6^$-e. -?-<75^HLDM#{CJ:»J 
:j!ji:7>^f 2 0aC!)g6#&(?itS1i:So 2 0 a*^ 

fi^L/fe7^-4fDATAtCj:»JDA3^ISI2 0b{i, ^7 
:«-:/;i/X^-WB E RR$:®/J^ie^i:'t4:t7-fe'V h 10 
VOFSr^U ;t7-fe^yhV0Fli:t:7-lz^vhinWllI?&2 

titcj;y, »?*:?';i/x^-^BERR*^S/J>5a^ii'& 
RRA^m^hia^ii^S^^ir^y hVOFiifia^sns. 

[0 0 3 4] >!^->^.B^COV^T*, -^y-^-jV^^S^ 
1 9 (JDiilf^lira^T'fe-S, y^^JlT-n = 1 »J, 
JtiailS&l 8<Z>Jt«HiiVREF «:fB^*©'i7:<-^;i/X5- 20 
s?5WB E R Kifm^^ n=7*-e:;^-7h^'y^' ^^y^:^ 
:&[^lC«:SJ:e>, ;r7iz^; hVOF*^J©i)nt-S, n = 7T' 
i?*:?';i/X^-WBERR*^J*:®5filVREF Sri^^S 
i:, :f7-fe'y hV0F*^-7W-^:^MicJtiiirfS. n=9-C* 
ii;:ry;i/a:^-WB ERR*^Jti?fiiVREF 

i:, :t7-fe-y hSU^EB&l 9ti^ MsKfilVREF <fcy=biS 
v^'^7* t/;!/^^— ^WB E R R &S^t":t:7-fe »y h n = 
1. 2, 3, 4, 5, 6, 8*^^), '!;*:/;i/x^-^ 

BERRS:S/J\Gfili:1"S*7^^^y^ + 0- 0 1^^- 

[0 0 3 5] WSi\^t^ri = 3<r>^-y^vVy<3f^^'t 
^^_^$.^i^>^t2 0 alC^S-e, HLDM^ICJ; 
'M-i/^^f 2 0 a<Z>I6f^S:^ihS-B:<5. tl^y920& 
^y^X^f,^-^ DAT Ate J: y D Ag^l§S2 0 b (i, 
i^*:/;i/x^-^WB E RR&IS/hj£^ii"tS3t-7-fe «y 
bVOFSr-SatU hVOFli^^-fe^y hJnMi^ 

mfCJ:y, '5^:f;i/x^-^BERRA^/hia^i: 
;&-5:^"7h^'yi' + 0- 0 \ iiOS^iiiV'yvi^^WiZ 

[0 0 3 6] R±:<3D<ke)lC:*:|lliSWCJ:*lli. h^^y=¥ 

> •9^fi#tc-g-*ns * zf)\^^ fe^ffi-rs * ^ 

- Srm^cD^tfTllil * y;i'X7 -^5: ffi*-r 
5^7*^;i/x^-tfiRIEIg&i:> V^-j^y^Ws^mz 
;r:7l2'y h«:in39LU y6:xd<'y hS::*-^ h^>y i^Sl±S 
;f 7i2«y h*l«t#mi:. t9fa';7*:?';i/X7-^tm^«) 

SvMt^'>*>S<'Mifia^-rS:t7-lr^y it I 
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«!!#©(?5ie^{CfS:DT3f-7-fe'y h^^@S:0J^U IS 
^cpC[)'?*-/;^x5-^?:S/jNjfi^i:"tS3t-7lr'y 
aSKit, ttlia:t7-fe'y hnr^#®icasmufe:t7-fe>y h 

»J, )^;>^:K>y h<Z):*•7^^>yi'S:5lll^C«^tlibT^tiE 

T'^S, ^JclC^ 2fi:|8^©||2©||J6^JS:^W"t-5. Ig 
2(Z)|Sfe'0iJli. llia)llli6Wcfev>T, itiW&lSS: 
?5:<U :4-:7-fe«y hB^f5J1QlI!K2 0-e|9:SbfcMSC<^ 
0 ;r:7-i2«y hVOFt, MSCCD:t7-fe^y hVOFlC^fS-tSlB 
#c^i<3Dit?;f y;i/X^-^B E RR t<D§5^5:^<Z)^ 
■C'ia^aUT, f3^cfj(D'i7*y;L'X^-^BERR*^S: 

[0 0 3 7] ^2<7imsmo^m^^M4. ^m^^xwm-t 

7 h 5 y ^S. IS^tcia^cfi® -^r ;r :f ;bx^ B E 
RR5:i:oTV>S. E4lcfeVNT, ;f hS^tsIg& 
1 9l±. h^'y^±0. 0 2 Mlc>l*fE:-rS5.^.®:t 
7-fe>yhV(FS:, :*-7-fe«y h"5I^llffi&2 OlCj;y^c5 
20 SI*. n=lT-a^$4xS:t7h^»y^-0. 0 2 

;ttc^a^-rS3i-7-fe'y hV0F*^a:SStiSo iO^i-T^-fe 
>y hVOF©%DiB«»*®':'*'^-'^X^?-^BER R*^ 

■^;i-:/'-n/x^-tifl!liiB&i 7'etfiRisn. ;i^uict# 

[0 0 3 8] I^IC, n = 2, 3, 4, 5 •tJTitSn-S:^- 
7-fe^y hV0Flcm-r-5i2#*®'i7*^;^x9-^B 
ERRA^tfiBflStU ;t^UtC^StlS, 
[0 0 3 9] n=l, 2, 3, 4. 5(D5 *tCfet-t-5:t 

«y h VOF i:f2^*(Z) * -rf ;i/xv -^b e r r i: 
30 CDBS^iU, S/^2^^^<Di^^6t^S:Mv^T, la^tfO 
i?:*:/;vx^-^B E RR$:S/hja^i:1"S:^-7'fe ^y 
hVOFA^gggStvS, 04^CfeV^T, n = A(D^.<D:i-y 
-fe>y hV(FtcMf5"rS:t7 h^^yi^ + 0. 0 1 IB 
4ittJCD':7*:/;i/x^-WB E RR^*^:S/hi:?g^Sti 
a§ilUfc:i-7-fe'y hVOFA^. ;4-7-ir'y h-5^QiIS&2 

o^cfev^•r■^s^v-5. -^$nfe;*-3?-fe^y hvoF*^:r 

[0 04 0] z:ntCi»J, Jt«t[iIg&S:ffiV>-r(C, 12^4' 
40 G)';7*:/;i/x9-^B e RR*^S/J^ia^ii'5;s:r7 h 

[0 0 4 1] JlJiLh®J:e)lC3ti:Sei6WCJ:nii, :4-7-fe^y 
;*-7-fe>y hlcMfS-tSSB^tfJO-^^T/^l/X^-^iKOBa 
50 S/hj6«5i;t-S3|-7-fe«y h$:«g^t-Sfc««)> ifc«aaB&5: 
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[0 0 4 2] mz. :^^m(ms<D^m^fsm^^. 

fST'g^-rs I/— tflgiftliB&i: Srm^cJtf^-r :^i'^lt 

[0 0 4 3] H5«:fflV^T, *^^b?^3tr-f :^^'«)*- 
5'V^(D«I?-, :4--A-^>f h^cDh^'V 0)^5:3^ 

[0 0 4 4] h|5®IB^bTfer3fefa^l^ 

nstra^i-. irbv^iB^i^y h*^ia^$*is, s*w 
[0 0 4 5] z.z.x\ mi 2x^-tm(ff^i<mm:M^ 

E R R*^b-r -5 ?r:7 h ^ ^ S^ffi^S*^ < J& 

s. 

[0 0 4 6] Ce5(50!I®gESII^®3tffi*M6 P 1 tC^TL 
T, *^l:?^<D^QIi^3tfii:^M6P2li, 13^ l/'^;!/ 

[0 0 4 7] :iODfe«b*|6^(Dl|3<DlliS^JT'ti, IB^ 

^_^BERR5:S/hi£€li;-tS;f7-b>y h5:«^-t 
h^6P2J;ytJ;^^<^oTV^€>. 

[004 8] ETSrfflV^T, ^IS^OH 3 <Z)|lfi6M®:^ 
7 h^^;i^J|il^7*-:/;i/X^-s$5WBERRi:a)§§^5: 

9_^BERR^:^:oTV^S. -r — ? 
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[0 0 4 9] ;!f-/'^-^'f h^-K-e=bll^*«fcy=fe:t 

0!)'i7*:/;i/X5-^BERR$:S:/hi5^i:-r«:^7 h 

[0 0 5 0] JliUKD.fc-JlC, *||li(gMlCj:ttli, W^fb 
^ ^ il. I/— Sria^-^IC J: V m 

hsasn^, tm^y^y hsim^miz^ 

20 i:^53i:icj:»j, ^^^fcj^^T^w" ;^i^tcfev^T*, 3tx 

[0 0 5 1] r^JcfC, *^G>l|4<D|^«»JS:l$iret-S, 

r^T'^f I/— tfigSrtiCi&i: :^ . 

T'feU. ^-f hC'>:^^-KT'ia^*®'i'*:f-n/a:^- 
^BERR2:S/J\£^i:t-S^7•fe*y h&S^-rstif 

30 feS, 

[0 0 5 2] WitXcm^'{7.>;x. ^-fhox^- 

KT?iS4i'|i<D'f *":/>'^3i^— ^B E RR$::S/Jvia^^ 
[0 0 5 3] z:<Dfc«b*«W®m4 (D^MT-li, * 

-f hOT-^E- KT'f2^tt'CD'^*::''>'l'^^-^B E R 
RS:i&/jNjafili:-rs:t7 h^«y SrSt^tcS^f-SZli: 

[0 0 5 4] RJt©J:e>JC, 3js:||SgWCJ:iXli. 
jmrA s^Wi^-'^om^tSS^^^^ ^^^^ 

50 tusst, v^y^^m^\^r~^x. mi^o^^^)^^^ 
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[0 0 5 5] r^tc, 2js:%^®ll5®IIS6fi^l€:Si^t-S. 

h*^?t-7h^»yi't--5fe«), »|(Dh^^yi'<7)f=-f S: 
^1^, ^cDMi§it<o^^•y^^c^v^T, 

ERR «>*7-iz ^y h ^i^t^. 

[0 0 5 6] EiLh® J:e>fC>tc|SS6«'!ltC<}:*iiS. 
Xv-^BERRS:S/J>ia^i;1-«*7-fe'y 

S:, m^(Dh^«y^'^c^v^•r^t-sfe«), itT^-^;^^' 20 
:7 h V ^y l^X^-ti> z: i; S:B5ih^s :i 

[0 0 5 7] ?klC, 2|i:^«)m6<D|^M^COV^■C^^ 

JfASixfcl^lc, ii7*:/;i/ai^-^BERR5:l|/hia 
€li:-rs*7-fey haggS:, m^©h^^yi'lcfev>T^ 

[0 0 5 8] jt-r-f :5^i'^®5^-7h^'y^'li. — 
jtT^^xi'tc^fLT, -a[SiEb-r^-rn«;>:^<tt 30 

[0 0 5 9] eU:©J:e»{C*|^WCJ:ti{d:, Jtr^-f^^. 

^BERR?:®/jN3fi^4:-r'5;t:7l2'y h«i^5:, 
<Dh^'yi'lcfcv%TllfTi-Sfctf), y67^>r:^i'^S®fa 

[0 0 6 0] JS^CtC, *|8qa<D^7<D^^^COV^T3iW 

<D'^*:^;i/x^-^BERRA"'^, g*^a)'t7#y;i/ 

X^-^B E RR&§IV^^c'^*:/;l/X5-^B E R 

[0 0 6 1] 08 2:mv^T, ^©lM^S:SiW-rS= 08 
li, ipBiic;*-7h^«y^S, «»fitc<^*y;i/x^-^ 
BERR5:toT^^■5. -^-iJHis W^n&^'O*'^ 
;i/x^-^BERRi:, ^-t^-c x^tDh^^yi'l-^KS 5( 
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#Sfettii:fafflictJO^^*::''>'L'X^-^B ERR© 
[0 0 6 2] ^[5(S<Z)feS h5^y^^^c33^^T^i, Wfe^T* 

*;'t7*:;'';i/x^-^B E rr*^— ^tcs5<'&s. ,^,p 
IT'atf <k^)»C, r^-^h^^yi'O/tT'fel 0O-7>f-^;^> 
4 ^T*fe y . ilSOS^^ 1 0 0) V>f -^JX. 5 <fc 
»J=feS<;&-5, 3(Z)J:e>'a:b^«yi'T'2fc|8^©:t7l2«y 

:/;i/x5-^BERRi:i'n:x-rszii:A^jfc<, itiSE 

[0 0 6 3] Zl<Z)fe«), .#,P IT-atSnSll^ltO'?* 
:/;i/X^-^BERR-S:'eS*bTj3^, IB^tfJO'i'* 
y;i/X^-^B E RR*^?)^^ :/;i/x^-^ 
WB E RRSrSlVNfeffiiEL/fet^^T^^bx^-^B E R 
R5:ffiV>S, ffliEbfe':7*^;i/X^-^BERR»iU 
^'CD^RS^l-J: ^J-«^c58^Lfcx5-*^^tiE$ 
tlTlSU, JtiaiBi&l 8T'm^®ii3g?fiiVREF {C<fc»JJt 
i^-rsriljb^lBtC^&S. :iix{Cj:U:t7i2'y ha^^ 

•yir<D*liE*^-C'SSo 

[0 0 6 4] ai:CDJ:e)lC, 2|s^MlCiixli, lE^cjj 
<D'i'*:/;i/X^-^B E RR5!)^&lf*^'^*:^;V3i 
^_^B E RR$:§lV>fe^7*::^;i/X^-^B E RR 

^7<D«^og^h^^yi^©^Pfi'5:iflCl^Sni'. 51^ 

[0 0 6 5] JSklC, *|gW®^8<^)^^^J^CO^^T^^ 

-rSo m8CD|IS6Mli, s^^^7#:f;i/xv-^B 
ERR*^m^<Dx5-^$:®ASh^^y^'®#^. *7 
•fe^y hfiS^$:^Tb-f, SrJ<Dh^^y^^cj3V^TfB^t^I(^).^7 
*:/;i/x^-^B E RR«:S/J\G^i:1"S:t:7-fe^y h 

[0 0 6 6] :t7-fe»y ha§^&fT-^ h^^y^*^:^^*:^ 
[i(S^% y?.^«yi'5:S^-5':73r:/;i/x^-^BERR 
A^B^^cfetvti, -?-cDJ;e>«th^«y^T'IB^Ufe:t:7 
ir-y haS^tt<iM£tC2.LVN. zicDfctt), ;t7-fe«ybSg 

WB E RRA^m^<©3l9-^?:S^T^r^^cV^*^5i^f 
S, t,L?l^^'?*^''l'^^-^BERR*Wi^<^ 

S[I(5Dh^^y^'tc^$4x-5, ^ofc^^'y^'^cfe^^T, :r 
h&oI^bT, iafi^tti<Z)'^7*y;i/X^-^BE 

RR3t)^S/jN3£^i:J&:-£>?J-:7-fe'y 
[0 0 6 7] |f^^':7*:/;i/X^-^BERRA^, 

m^cDx^-^j: y =fo<sv N^^ictt^o) h ^ >y ^ -ear 7 

-^B E R R*^m^OX^ J; U %»i£v ^ h 5 y T* 
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[0 0 6 8] JSa:G)J:^tC2ji^«S!lJC<J:tllS, ^^OT 

[0 0 6 93 r^lC *5§qg(7)^9<^>||^gWCOV^Tl5^^ 

VREF «:«r3Ei--53i:?:mi:i-St'<^'^**« 
^y^rft, itg9|[I{C>i'*^;l/X5-^BERR?:i:oTV^ 

^ -A -^WB E R R<7)-r- ^rTTct". 

[0 0 7 0] ia«ict'fl)t;*:?';vx^-^5<z)S:/JMttl±. 

fiSma8& 1 9 * E ^ ^ ^^^^ 

:imcJ:»J, fB^cfi(^)T^;«-:f;i/xv-^BERRl*m 
3g<OJtSHiSVREF2i:i5'a;^.U hJ^HIB&l 9 20 

li. i?*:/;vx^-^BERRS:S/J\a^i:"fS:t>' 

[0 0 7 1] jsu:«)*e)tc, jjcusewctnis. 

[0 0 7 2] mz.. 0<7)^^?!|{COV^Tfi 

w-rs. HI 0(7)iisiMii, jtsOT&i 8(Dm^<Dim. 

[0073] h^^yi'^PS^lCj:*;, S3^«(Dt7*>^;i/ 
j:^_^BERR*^, m^CDJtg^UVREF S:ira;?.b 
«:V>S^{C, m^<Z)ifc«{<itVREF 5:nI3ELT*ff5-rS, 
3<3D^, |f^^^7*:f;i'X^-^BERR&^lC 

-fe^y haS»&i 9tt"^*:r;i/X^-s|SWBERRS:^ 
[0 0 7 4] J&Lh<Z)J:e>lC, 3{i^WCj:*llSs JtSSm 

g&i 8*^ m^ojtigiHiivREF n^m>'^ 

:«-:/;i/X^-^B E RRtCfSDToI^il-tSZlillCJ; 
[0 0 7 5] 2^s:||fi6^?!l^cfcv^T, 3tffi:^«:S2^ii 
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[0 0 7 6] m2<7)|IS6MlCfeV>T, S/hiS^® 

[0 0 7 7] 

[0®®fiS#J5:Si^] 

[01] :^^m<D^WziH-f^^'r^ 

[02] pHOgMlcfit-JS^f^h^-y^lcm-S':/*:/ 
;i/X^-^B E RR®g5^5:^t- 4ft$0 
[03] Jlc^CDHiOl^MOi&f^SrUiW-rsfeibO 
h^>yirg^^7;i-:f;i/X^-^59^S:a^'t#f40 
[04] 2(i:^®||2a)|IS6M®lM^S:SiW"tS^«?>(^ 

[05] :^^<Df^3(Dm&miZi3\-f&W^m9b7'^ 
y^^OTf-A-^^ h<7)i^S:fi^a-r«>fc«)®3i^0 
[06] HH3<JD^WCfeltS^-f hO;^^-KT- 

[07] HHSc^DlQiWcfet-tSJi-wi-^^f hi:^>f 

[08] *|8W0DH7a)|IS6Mlc33»:rSjt^^S^i:Mm 
^^'t?*^;i/3:9-sfsS:3i^t-Sfe«?)a)«lft40 

[09] *iew®H9©iij6e»ncfei-tsitiwoms 
[010] tisawjitr'^xi^isiScD-y— i}?im**>y<© 
[011] tsa5^c«^:rs3t7''f:^^<^^^:^■:^-'^l''^^^ 

«y SrSi^-r S fe«)Ofi^0 
[012] tise3lW)3t-r-f:^^iSg®Sa^W^5:t5i^'tS 

;t;«?)®SiW0 
[?9F#<Z)Si^] 

1 ^-^m^ji^^:^^ 

2 mdm 

4 im»^—^ 

5 U— ifigSrI115& 

14 h^v^y^ws^m 

1 5 't7*:f;Ml^^miilS& 
16 't7*:f;^r3-KIiIli& 
1 7 >^*::/';bx^-l^ffiiiM 

1 8 nimm 

1 9 ?t-7-fe'y has^l& 

2 0 :fy-bv h'SI^SS^ 
2 1 3f-:7-fe«y h]!in3SaiIg& 
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